Glucose potentiation of arginine-induced insulin secretion is impaired in subjects with a glucokinase Glu256Lys mutation.
Insulin and glucagon release and insulin sensitivity were investigated in patients with glucokinase deficiency. Five subjects with a missense mutation (Glu256Lys) were studied. They were compared with six healthy subjects with low insulin response but normal glucose tolerance. Insulin and glucagon levels were measured at blood glucose 7.1 +/- 0.1 mmol/l and at 10.9 +/- 0.2 mmol/l with or without arginine (5 g i.v.). Insulin sensitivity was assessed as the ratio between infused glucose and the insulin level (M:I) during hyperglycemic clamps. Glu256Lys subjects were nonobese and had fasting blood glucose 6.7 +/- 0.1 mmol/l (P < 0.001 vs. control group). Insulin release was reduced in response to 11 mmol/l glucose (61% of control group, P < 0.05) as well as to arginine in the presence of 11 mmol/l glucose (54% of control group, P < 0.01). Also, the slope of potentiation, i.e., the enhancement of arginine-induced release as a function of prevailing glucose concentration, was reduced (delta insulin/delta glucose, 47% of control group, P < 0.05). As for glucagon release, the response to arginine was not inhibited normally by glucose, resulting in threefold higher levels at 11 mmol/l glucose versus control subjects. Insulin sensitivity, assessed as M:I, was significantly (P < 0.05) reduced (55% of control group). Glucokinase deficiency thus affects not only insulin responses to glucose per se but also glucose potentiation of responses to non-nutrient secretagogues. Abnormalities in glucagon release and insulin sensitivity coexist with attenuated insulin responses in glucokinase-deficient subjects.